ABSTRACT Background
INTRODUCTION
The electro-diagnostic assessment of peripheral nerves includes two major components: nerve conduction (NCS) and needle electromyography (EMG) studies. NCS assesses peripheral motor and sensory functions by the motor NCS requiring stimulation of a nerve while recording from a muscle innervated by that nerve, whereas sensory NCS by stimulating a mixed nerve while recording from a mixed or cutaneous nerve.
1, 2 These studies have been used clinically for many years to identify the location of peripheral nerve disease in single nerves and along the length of nerves and to differentiate these disorders from diseases of muscle or neuromuscular junction 3 . Routine NCS includes assessment of compound muscle action potential (CMAP) and sensory nerve action potentials (SNAP) of accessible peripheral nerves in upper and lower limbs including median, ulnar, radial, common peroneal, tibial and sural nerves. Commonly measured parameters of CMAP include latency, amplitude, duration, conduction velocity and late response, e.g. F-waves. Similarly for SNAP, latency, amplitude, duration and conduction velocity are routinely measured. These parameters are known to vary with demographic profile, anthropometric measurements of the population studied and laboratory conditions of the test.
1, 2, 3 So, the aim of our research was to study the effect of age on NCS parameters in healthy adults.
METHODS
This cross sectional study was done on in Clinical Neurophysiology Lab of Department of Physiology, BPKIHS using Digital Nihon Kohden machine (NM-420S, H636, Japan). 34 healthy adult volunteers of either sex (younger, n= 18, 17 to 29 years; older, n= 16, 30 to 57 years old) were included in the study. History or neurological examination finding suggestive of any medical illness or drugs associated with the NMJ disorders; heavy workers (based on the nicotine dependence questionnaire) and drinkers (based on alcohol use disorder identification test) were excluded.
Informed written consent was taken from the subjects. All the required set up was checked before starting the test and room temperature was maintained at the thermo neutral zone i.e. 26±2°C. Further, subjects were made comfortable with the laboratory set up and conditions so as to make them completely relaxed.
Recording procedure 1, 2
Motor NCS variables The stimulator with water soaked felt tips were plac1 al and tibial nerves were recorded.
Sensory NCS variables
Ring and surface stimulating electrodes were used for orthodromic and antidromic (sural nerve) stimulation respectively (see table 2 ). Stimulating or recording electrode was placed on a purely sensory portion of the nerve. Gain was set at 10-20 mV per division. An electrical pulse of either 100 or 200 micro seconds of duration was used. Current was slowly increased from a base line of 0 mA, usually by 3-5 mA at a time until the supramaximal stimulation of nerve was ensured. For each stimulation site, SNAP latency, duration, amplitude, and conduction velocity of median, ulnar, radial and sural nerves were recorded.
Data collected were first entered in the Microsoft Excel Worksheet and then statistically analyzed using SPSS 10.0 version. Due to the non-normal distribution of data, Mann Whitney U test was applied to see the effect of age on NCS variables. Significant difference was considered at p< 0.05 and is indicated in appropriate places, if present in any of the parameters.
RESULTS

Effect of age on motor nerve conduction study variables
CMAP amplitudes of bilateral median, right ulnar, right tibial (p < 0.05), left tibial (p < 0.01) and bilateral common peroneal nerve (p < 0.05) were found to be lower in the older than the younger ones. CMAP durations were shorter in the older than the younger ones of right median, right ulnar (p < 0.05), left ulnar, right tibial (p < 0.01), left tibial, left common peroneal nerve (p < 0.05). CMAP latencies of the right common peroneal (p < 0.05) nerve were found to be smaller in older than the younger ones. F-wave latencies were longer in older than the younger ones of the left tibial nerve (p < 0.05). None of the parameters of bilateral radial nerve showed statistical significance. (table 3) 
Effect of age on sensory nerve conduction study variables
The SNAP amplitudes of the bilateral median nerve, right ulnar (p < 0.05), and right radial (p < 0.01) nerves were 
DISCUSSION
This study aimed to investigate the effect of age on NCS variables in healthy adults. We found that CMAP amplitudes in all the motor nerves (see table 3 ), except radial and left ulnar nerves were lower in older age group as compared to the younger ones. In support of our study, Buschbacher in his study, showed decrease in CMAP amplitude of the tibial nerve innervating the abductor hallucis in older age group as compared to the younger individuals. 6 Also, Huang in his study found that the subjects with older age had smaller amplitudes compared to the younger age group. 19 With normal aging, probably there may be decrease in amplitude due to decrease in the muscle mass 1 and decrease in motor unit size. The decrease in amplitude of older age individuals may be due to decrease or loss in the number of nerve fibers.
14, 20, 21 Hennessey et al also found similar decrease in CMAP amplitude of the median nerve in older age group. 15 Similarly, Buschbacher in his study of peroneal nerve motor conduction to the extensor digitorum brevis found decrease in CMAP amplitude in older age group as compared to the younger individuals. 10 Also, in our study smaller CMAP amplitude was significantly related to advancing age. 22 Kurokawa et al in their study found lower CMAP amplitude in the older age as compared to the younger ones, 11 however, the CMAP duration did not differ among the two age groups. In contrast to their study, our study showed statistically significant effect of age on CMAP duration. The lower CMAP duration in older age group as compared to younger ones could also be due to decrease in muscle mass.
Ulnar nerve conduction velocities were decreased whereas the latencies were longer in older age group in our study. Similar results were seen in earlier studies where all ulnar nerve conduction velocities and distal latencies were significantly related to age. 7 Huang in his study found that subjects with older age had longer latencies than the younger age group. 19 In contrary to our study, the study done by Mohamed et al observed reduction in conduction velocities of the median, ulnar (except sensory conduction), common peroneal and sural nerves across different age groups. 4 This again may be due to minimal effect of aging or small sample size effect. Peioglou et al in their study found weaker relationships between F-wave parameters and age. In our study similar type of F-waves response was seen. 16 In our study, SNAP amplitudes of median, right ulnar and radial nerves were lower in the older age group as compared to the younger ones. 22 Fujimaki et al in their study also found the similar decrease in SNAP amplitude of the median, ulnar, superficial radial, superficial peroneal and sural nerves with advancing age. 5 This may be due to loss of large nerve fibers in older individuals. In healthy elderly subjects, the reduction in SNAP amplitude is more marked in digits innervated by median, ulnar, and radial nerve. These results agree with those of Dreschler 17 and Cruz.
18 This could be explained by an age related changes particularly in the points where the nerves are more frequently compressed, and by a higher sensitivity to anoxia of the median nerve of the limbs of older people. 17 Falco et al in their study also reported the statistically significant effect of age on SNAP amplitudes. 7 SNAP durations were longer in older age group as compared to the younger ones in most of the nerves, but was statistically significant in some of them. It may be due to normal process of aging that may lead to main structural changes reported to appear with age such as changes in the fiber membrane; neuronal loss in dorsal and ventral columns; 12, 13 fibre loss in peripheral nerves, affecting predominantly the thick myelinated fibres; changes in inter-nodal length and diameter with demyelinatingremyelinating processes. 14, 20, 21 Saeed et al in their study on sural nerve conduction in healthy subjects found that conduction velocity decreases and latency increases with advancing age. 8 Just contrary to this, our study on sural nerve did not show any statistical significant effect of age. These questions need further exploration.
This study is first of its kind in Nepal and bears strength. The study has created a preliminary normative data of our population albeit in a limited sample. A study with wider age groups and larger sample size will certainly add more strength. It has many similarities and some dissimilarity with the reported NCS variables. The probable reasons could be the true difference among populations, less number of age groups, and small sample size. Nevertheless, the normative data may be used as preliminary working reference while reporting clinical NCS findings. In this way, this study holds a big strength. 
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CONCLUSIONS
Age has definite effects on amplitude and duration of motor and sensory nerves. Aging in different motor and sensory nerves differs. Different nerves have different timing of aging. Without adjustment for this factor, the sensitivity and specificity of NCS will decrease whenusing the same reference data in patients with different age. Our results have many similarities and some dissimilarity with the reported NCS variables, and are useful as preliminary working reference for future.
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